We study the supersymmetric Wilson loop as introduced by Caron-Huot, which attaches to lightlike polygons certain edge and vertex operators, whose shape is determined by supersymmetry constraints. We state explicit formulas for the vertex operators to all orders in the Graßmann expansion, thus filling a gap in the literature. This is achieved by deriving a recursion formula out of the supersymmetry constraints.
The operators in the Caron-Huot approach depend on momentum supertwistors. While the edge operators are wellknown, explicit formulas for the vertex operators have been available in the literature only up to fourth order in the Graßmann expansion. The aim of this article is to fill this gap. We state explicit formulas for the vertex operators up to maximum order. This is achieved by deriving a recursion formula out of the supersymmetry constraints.
To fix notation, we let W n denote the super Wilson loop and E i and V i,i+1 the edge and vertex operators, respectively, which depend on the (odd) momentum supertwistors η 
II. EDGE OPERATORS
The edge operators are computed as sketched in Ref. 7 . One finds the following solution of (1a), making use of the Euler-Lagrange equations.
We expand
and, similarly, denote the coefficients of X α iA by
Let V 0 = 1 (i.e. V i,i+1 = 1 + O(η)) and require that V i i+1 only depends on the generators η i and η i+1 . Then (1b) with X α iA as above has the following unique solution: All coefficients V B 1 ,...,B d = 0 for d > 0 (i.e. all "pure η i+1 -terms") vanish and the remaining coefficients are successively determined by the following recursion formula.
Proof. For calculations, it is easier to work with an expansion where the generators η i and η i+1 can stand in any order:
with j i ∈ {i, i + 1}. Now, applying from the left a fixed
in the C-expansion kills the corresponding η terms which can occur at every position, thus giving a symmetry factor of d and a sign such that
(1b) is thus equivalent to the recursion formula
By induction, one shows that the coefficients are of parity C 
since λ iα X 
Writing the second term on the right hand side in the C-expansion and then translating everything back to the original expansion (2) using
the statement is finally obtained.
IV. VERTEX OPERATORS
By the recursion formula of the previous section, the coefficients of the vertex operators in the expansion (2) can be explicitly calculated. Up to order three, the result reads
with i − := i, i − 1 , i + := i + 1, i and i ± := i + 1, i − 1 .
Fourth Order
The (non-vanishing) fourth order coefficients (2) of V i,i+1 are as follows.
Fifth Order
where [X, Y ] + := XY + Y X denotes the anticommutator.
Sixth Order
and From the above formulas for V i i+1 , we see that higher order terms factor into terms with the structure of lower order terms:
It is understood that this is not an equation but only a similarity which helps memorise the types of terms occurring.
